The CDK9-associated cyclins T1 and T2 exert opposite effects on HIV-1 Tat activity.
To examine the functional interaction between HIV-1 Tat protein and the cyclin T1 and T2 proteins which, in association with cyclin dependent kinase (CDK)9, are the regulatory subunits of the TAK/P-TEFb cellular complex strictly required for Tat transactivation. HIV-1 long terminal repeat (LTR) reporter plasmid was co-transfected into human and rodent cells with expression vectors encoding Tat and vectors encoding the cyclins T1, T2a and T2b, respectively. Tat-mediated transactivation of HIV-1 LTR-driven transcription was compared in the presence or absence of different cyclins T (T1, T2a and T2b), upon co-transfections into human and rodent cell lines. Protein interactions were analysed by in vitro binding assays. It was found that Tat function in rodent cells is enhanced by co-expression of cyclin T1 but not cyclin T2. The N-terminal region (amino acids 1-290) of cyclin T1 is sufficient for this function and for binding to Tat and CDK9. Cyclin T2 binds to CDK9 but not to Tat. Moreover, enforced expression of cyclin T2 inhibits cyclin T1-mediated enhancement of Tat in rodent cells and it represses Tat activity in human cells. Efficient Tat transactivation in rodent cells occurs in the presence of human cyclin T1 but not in the presence of cyclin T2; overexpression of cyclin T2 inhibits Tat function in both rodent and human cells.